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(54) Electronic still camera capable of removing noise component in image data and signal 
processing method thereof 



(57) Upon depression of a shutter key of a key input 
unit (26), a sensed image (DATA1) is captured by expos- 
ing a CCD (14) for exposure time T1 with a mechanical 
shutter (12) opened, and a dark frame image (DATA2) is 
captured by exposing the CCD (14) for exposure time Ta 
with the mechanical shutter (12) closed. A correction 
value corresponding to exposure time T1 is then deter- 
mined by looking up a correction data table (TBL) stored 
in a storage area (27a) of a data memory (27), and 
DATA2 is corrected using the determined correction 
value. By subtracting the corrected DATA2 from DATA1 , 
a dark output component contained in DATA1 is 
removed. 



FIG.8 




B**^ SET EXPOSURE TIME I 



SHUTTER 
_ KEY * FULL-STROKE _ 
POSITION 



837- 



<^Tt iTi? 1 

Two 


838 


IMAGE CAPTURE 
PROCESS 
(NORMAL EXPOSURE) 


1 


IMAGE CAPTURE 
PROCESS 
(LONG-TIME EXPOSURE) 



LU 



Printed by Xerox (UK) Business Services 
2.16.7 (HRS)/3.6 



BNSDOCID: <EP 1 083740 A2_l_> 



1 



EP 1 083 740 A2 



2 



Description 

[0001] The present invention relates to an elec- 
tronic still camera and its signal processing method and, 
more particularly, to an electronic still camera which 5 
removes dark output components resulting from an 
image sensing element such as a CCD (Charge Cou- 
pled Device) or the like, and its signal processing 
method. 

[0002] In recent years, electronic still cameras have w 
rapidly prevailed. Such electronic still camera generates 
a still image of an object using an image sensing ele- 
ment such as a CCD or the like, and electronically 
records the generated image in a storage medium such 
as a semiconductor memory or the like. 15 
[0003] An image sensing element such as a CCD or 
the like which is used in such electronic still camera has 
so-called dark output (dark voltage) characteristics; it 
produces an output even when incoming light is 
shielded, thus producing a very weak current called a 20 
dark current. 

[0004] The dark voltage in the CCD becomes a 
noise component, and consequently adversely influ- 
ences image data, thus deteriorating image quality. 
[0005] As one method of solving this problem, when 25 
image sensing is instructed by shutter operation, it is 
done twice at an identical shutter speed (identical expo- 
sure time) with a mechanical shutter opened and closed 
and, after that, second image data (image data consist- 
ing of only dark output components) obtained by image 30 
sensing with the mechanical shutter closed is sub- 
tracted from first image data (object image data contain- 
ing dark output components) obtained by image 
sensing with the mechanical shutter opened, thus 
removing the noise components from the first image 35 
data as sensed image data. 

[0006] With this method, image quality can be pre- 
vented from deteriorating, and high-quality image data 
can be obtained. 

[0007] Since the dark voltage (dark output compo- 40 
nents) in the CCD has temperature dependence (the 
dark voltage roughly doubles upon a change (increase) 
in ambient temperature of around 8°C), and exposure 
time (charge accumulation period) dependence (the 
dark current tends to increase as the exposure time 45 
becomes longer), two image sensing operations are 
done at substantially the same timings (the same tem- 
perature) and the same exposure time to equalize the 
levels of the dark output components contained in the 
first image data and the second image data (dark output so 
components). 

[0008] However, such method can prevent image 
quality from deteriorating and can obtain high-quality 
image data, but requires two image sensing operations 
upon instruction of image sensing. For this reason, the 55 
time required for image sensing doubles if no other con- 
ditions are considered, and disturbs continuous image 
sensing. 



[0009] This problem becomes more serious when 
image sensing must be done in a dark place, since a 
long exposure time must be assured. 
[001 0] It is an object of the present invention to pro- 
vide an electronic still camera which can obtain high- 
quality image data while preventing deterioration of 
image quality, and can shorten the time required for 
image sensing, and its signal processing method. 
[001 1] In order to achieve the above object, accord- 
ing to one preferred aspect, since an electronic still 
camera comprises image sensing means (image sens- 
ing element) for accumulating a charge corresponding 
to incoming light, converting the accumulated charge 
into image data, and outputting the image data, optical 
path opening/closing means (optical path opening/clos- 
ing member) for opening/closing an incoming optical 
path to the image sensing means (image sensing ele- 
ment), image sensing instruction means (image sens- 
ing instruction member) for instructing image sensing, 
first image sensing control means for, when image 
sensing is instructed by the image sensing instruction 
means (image sensing instruction member), capturing 
first image data by exposing the image sensing means 
(image sensing element) for a first exposure time with 
the optical path opening/closing means (optical path 
opening/closing member) opened, second image sens- 
ing control means for, when image sensing is instructed 
by the image sensing instruction means (image sensing 
instruction member), capturing second image data by 
exposing the image sensing means (image sensing ele- 
ment) for a second exposure time shorter than the first 
exposure time with the optical path opening/closing- 
means (optical path opening/closing member) closed, 
first correction means for correcting the second image 
data captured by the second image sensing control 
means, and second correction means for correcting the 
first image data captured by the first image sensing con- 
trol means using the second image data corrected by 
the first correction means, an electronic still camera 
which can obtain high-quality image data while prevent- 
ing deterioration of image quality and can shorten the 
time required for image sensing can be provided. 
[0012] In another preferred aspect, since there is 
provided a signal processing method for an electronic 
still camera for removing a noise component in image 
data output from an image sensing element, comprising 
the steps of: capturing first image data by exposing the 
image sensing element for a first exposure time with an 
incoming optical path to the image sensing element 
opened, when image sensing is instructed; capturing 
second image data by exposing the image sensing ele- 
ment for a second exposure time shorter than the first 
exposure time with the incoming optical path to the 
image sensing element closed, when image sensing is 
instructed; correcting the captured second image data; 
and correcting the captured first image data using the 
corrected second image data, high-quality image data 
can be obtained while preventing deterioration of image 
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quality and the time required for image sensing can be 
shortened. 

[0013] This summary of the invention does not nec- 
essarily describe all necessary features so that the 
invention may also be a sub-combination of these 
described features. 

[0014] The invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a schematic block diagram showing the 
arrangement of an electronic still camera according 
to the present invention; 

FIG. 2 is a schematic view of a CCD having n (col- 
umns) x m (rows) pixels, which is used in the elec- 
tronic still camera shown in FIG. 1 ; 
FIG. 3 is a schematic block diagram of a signal 
processing LSI including a gamma correction 
processing circuit, which is used in the electronic 
still camera shown in FIG. 1 ; 

FIGS. 4A and 4B are graphs showing the character- 
istics of gamma correction tables respectively hav- 
ing nonlinear and linear characteristics; 
FIG. 5 shows the memory area structure of a data 
memory of the electronic still camera shown in FIG. 
1; 

FIG. 6 is a graph showing the concept of a correc- 
tion data table (TBL) stored in the data memory 
shown in FIG. 5; 

FIG. 7 is a general flow chart of a control program 
of the electronic still camera according to the 
present invention; 

FIG. 8 is a flow chart showing the operation of a 
control program of a recording mode process 
shown in FIG. 7; 

FIG. 9 is a flow chart (1/4) showing the operation of 

a control program of an image capture process for 

long-time exposure shown in FIG. 8; 

FIG. 10 is a flow chart (2/4) showing the operation 

of the control program of the image capture process 

for long-time exposure shown in FIG. 8; 

FIG. 11 is a flow chart (3/4) showing the operation 

of the control program of the image capture process 

for long-time exposure shown in FIG. 8; 

FIG. 12 is a flow chart (4/4) showing the operation 

of the control program of the image capture process 

for long-time exposure shown in FIG. 8; 

FIGS. 13A and 13B are flow charts showing the 

operation of a control program of an image capture 

process for normal exposure shown in FIG. 8; 

FIG. 14 is a flow chart showing the operation of 

another control program of the recording mode 

process shown in FIG. 7; 

FIGS. 1 5A to 1 5C are flow charts showing the oper- 
ation of another control program of the image cap- 
ture process for long-time exposure shown in FIG. 
8; 

FIGS. 1 6A to 1 6C are flow charts showing the oper- 



ation of still another control program of the image 
capture process for long-time exposure shown in 
FIG. 8; 

FIG. 17 is a flow chart (1/2) showing the operation 
5 of still another control program of the recording 

mode process shown in FIG. 7; 
FIG. 18 is a flow chart (2/2) showing the operation 
of still another control program of the recording 
mode process shown in FIG. 7; and 
10 FIGS. 19A to 19C are flow charts showing the oper- 
ation of still another control program of the Image 
capture process for long-time exposure shown in 
FIG. 8. 

is [0015] The preferred embodiments of the present 
invention will be described hereinafter with reference to 
the accompanying drawing, taking a digital camera as 
an example. 

[0016] Referring to FIG. 1, reference numeral 11 

20 denotes a photo lens; 12, a mechanical shutter which is 
provided on the optical axis of the photo lens 1 1 and 
also serves as a stop mechanism; 13, a driving unit for 
adjusting the degree of opening of the mechanical shut- 
ter 12; 14, a CCD for receiving light that has passed 

25 through the mechanical shutter 12, and outputting a 
sensed image signal of an object; 15, a driver for the 
CCD 14; 16, a timing generator for generating various 
timing signals such as a signal for controlling the charge 
accumulation time (to be referred to an electronic shut- 

30 ter time hereinafter) of the CCD 14 and the like; 17, a 
correlative double sampling circuit (CDS) for sampling 
the sensed image signal output from the CCD 14 and 
removing noise; 18, an analog-to-digital converter (A/D) 
for converting the sensed image signal after noise 

35 removal into a digital signal; and 19, a gamma correc- 
tion circuit. 

[0017] Reference numeral 20 denotes a color proc- 
ess circuit for generating a luminance/color difference 
mixed signal (to be referred to as a YUV signal herein- 

40 after) using the output from the gamma correction circuit 
19; 21, a video transfer circuit for arbitrating the flow of 
signals; 22, a buffer memory for temporarily holding the 
YUV signal; 23, a compression/expansion circuit for 
compressing/expanding the YUV signal by a predeter- 

45 mined coding scheme (generally, JPEG (Joint Photo- 
graphic Experts Group)) upon recording and playback; 
and 24, a fixed or detachable flash memory for record- 
ing the compressed YUV signal. 

[0018] Reference numeral 25 denotes a CPU (Cen- 
so tral Processing Unit) for making various kinds of control 
required upon recording and playing back an image by 
loading a control program stored in a program ROM 
(Read Only Memory) 25a onto a user work RAM (Ran- 
dom Access Memory) 25b and executing the loaded 
55 program; and 26, a key input unit for generating a key 
input signal in response to operation of a shutter button 
or various function buttons. 

[0019] Reference numeral 27 denotes a data mem- 
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ory in which a correction data table (to be described 
later) is written in advance upon, e.g., delivery from a 
factory; 28, a digital video encoder for converting the 
YUV signal held in the buffer memory 22 into a signal 
format suitable for display; 29, a liquid crystal display for 
image monitor, which displays a signal output from the 
digital video encoder 28; and 30, a bus for connecting 
the respective units. 

[0020] FIG. 2 is a schematic view of the CCD 14. 
The CCD 14 has an image sensing region 14c formed 
by arranging, in a matrix, n x m photoelectric conversion 
elements 14a for accumulating charges in correspond- 
ence with the amount of incoming light, and also a total 
of n vertical transfer units 14b between neighboring col- 
umns, and further has a horizontal transfer unit 14d 
which is arranged below the image sensing region 14c 
in the plane of the page. 

[0021] A signal charge accumulated in each photo- 
electric conversion element 14a is fetched by the neigh- 
boring vertical transfer unit 14b in response to a read 
signal XSG applied from the driver 15 (see FIG. 1), and 
is transferred in turn downward in FIG. 1 inside the ver- 
tical transfer unit 14b in synchronism with vertical trans- 
fer clocks <j>V. The output terminals of all the vertical 
transfer units 14b are connected to the horizontal trans- 
fer unit 14d, which sequentially fetches signal charges 
for one line in synchronism with the vertical transfer 
clocks <|>V. The signal charges fetched into the horizontal 
transfer unit 14d are transferred in turn to the left in FIG. 
1 in synchronism with horizontal transfer clocks <|>H. The 
signal charges which have reached the output terminal 
of the horizontal transfer unit 14d are converted into 
electrical signals by a charge detector 14e, and are 
amplified by an amplifier 14f. After that, the amplified 
signals are externally output as a CCD output from a 
terminal I4g. 

[0022] Note that SUB is a signal voltage (so-called 
charge sweep pulse) for clearing the charges accumu- 
lated in all the photoelectric conversion elements 14a to 
a substrate. The time interval from the application timing 
of this SUB until that of XSG defines the charge accu- 
mulation time of the CCD, i.e., the electronic shutter 
time. The exposure time in field read is controlled by 
opening/closing operations (the application timings of 
SUB and XSG) of the electronic shutter, and the expo- 
sure time in frame read is controlled by opening opera- 
tion of the electronic shutter (application timing of SUB) 
and closing operation of the mechanical shutter 12 (see 
FIG. 1). 

[0023] In field read, in the CCD 14 shown in FIG. 2, 
pixel signals of odd line Oi (i = 1 , 2, 3, ...) and even line 
Ei of the photoelectric conversion elements 14a are 
added and are output at the same time. In frame read, 
pixel signals of odd line Oi and even line Ei are alter- 
nately output. 

[0024] FIG. 3 is a block diagram showing the 
arrangement of the gamma correction circuit 19. The 
gamma correction circuit 19 includes a digital clamp 
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processor 1 9a, shading correction processor 19b, white 
balance correction processor 19c, gamma correction 
processor 19d, gamma correction table selector 19e, 
and the like, although the present invention is not partic- 

5 ularly limited to these processors. The gamma correc- 
tion circuit 19 receives a digital image signal converted 
by the A/D converter 18 (see FIG. 1), executes a digital 
clamp process, shading correction process, white bal- 
ance correction process, and gamma correction proc- 

10 ess in turn with respect to that image signal, and 
outputs the corrected image signal to the color process 
circuit 20 (see FIG. 1). 

[0025] In the gamma correction process, one of two 
different gamma correction characteristics 31 and 32 

15 shown in FIGS. 4A and 4B is selectively used in accord- 
ance with a control signal from the CPU 25. The first 
gamma correction characteristic 31 is a "nonlinear" one 
(see FIG. 4A), and the second gamma correction char- 
acteristic 32 is a "linear" one (FIG. 4B). When the first 

20 gamma correction characteristic 31 is used, gamma 
correction is implemented in accordance with its nonlin- 
ear characteristic, while when the second gamma cor- 
rection characteristic 32 is used, substantially no 
gamma correction is made. 

25 [0026] FIG. 5 shows the memory structure of the 
data memory 27. The data memory 27 has at least one 
storage area 27a, which stores a correction data table 
(to be referred to as "TBL" hereinafter) to be applied to 
CCD image data (to be referred to as "dark frame 

30 image" hereinafter) obtained when the CCD 14 under- 
goes exposure for predetermined time Ta (e.g., Ta = 1 
sec; the same applies to the following description) while 
intercepting incoming light to itself. 
[0027] FIG. 6 shows the concept of TBL which 

35 stores correction values corresponding to exposure 
times of long-time exposure. Note that the correction 
value is determined exposure time T1 of DATA1 and 
exposure time Ta of DATA2 (to be described later). In 
the example shown in FIG. 6, the exposure times have 

40 discrete values, i.e., 1 sec, 2 sec, 3 sec, 4 sec, 5 sec, .... 
and the exposure values have values (K 1f K 2 , K 3 , K 4 , 
K 5 , ...) in units of exposure times. However, the present 
invention is not limited to this, and linear values may be 
assigned. Note that correction value Kj of an exposure 

45 time (1 sec) corresponding to predetermined time Ta is 
"1", and the respective correction values including this 
correction value K 1 are given by a linear function line 33 
with a slope "A". This is because a normal CCD has 
characteristics in that the magnitude of the dark current 

so component increases proportionally to A times (e.g., A 
= 2) the exposure time. 

[0028] In this case, the correction values are held in 
units of exposure times. However, when the relationship 
between the exposure time and correction value is cor- 
55 rection value = exposure time (slope = "1 "), as shown in 
FIG. 6, since the exposure time can be used as a cor- 
rection value, the correction values need not be held in 
units of exposure times. 
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[0029] When the relationship between the exposure 
time and correction value can be expressed by a for- 
mula such as a linear function formula, quadratic func- 
tion formula, or the like, only the formula may be held in 
the data memory 27, and a correction value may be 5 
derived by substituting the exposure value in the for- 
mula. 

[0030] The operation will be explained below. 
[0031] FIG. 7 is a schematic flow chart showing an 
outline of a control program executed by the CPU 25. 10 
Execution of this program begins when a power switch 
(not shown) of the electronic still camera is turned on. 
The program executes initialization such as operation 
checking and the like first (step S21), and then repeats 
operation for checking the operation mode (recording or 15 
playback mode) (step S22), and executing a branch 
process (a playback mode process in step S23 or a 
recording mode process in step S24) in accordance 
with the checking result. Note that other operation 
modes such as a system setup mode and the like are 20 
also available, but a description of such modes will be 
omitted for the sake of simplicity. 
[0032] To summarize, the playback mode process 
reads out the sensed image recorded in the flash mem- 
ory 24, and plays back and displays it on the liquid crys- 25 
tal display 29, and a detailed description of this process 
will be omitted since it is not important for the present 
invention. 

[0033] FIG. 8 is a flow chart showing the recording 
mode process program. When this flow chart starts, a 30 
display process of a through image (finder image) is 
executed (step S31), and repeats itself until a "half- 
stroke" operation of the shutter key is detected (step 
S32). Note that the through image is a moving picture 
output from the CCD 14 at a predetermined cycle (e.g., 35 
1/30-sec cycle). When this moving image is displayed 
on the liquid crystal display 29, the user can easily con- 
firm and adjust the composition. 

[0034] After that, if a "half -stroke" operation of the 
shutter key is detected, the brightness of an object is 40 
measured using output data from a photometry sensor 
(not shown) and the CCD 14 (step S33) to compute an 
optimal exposure time (to be referred to as T1 M for the 
sake of convenience; unit = seconds), and T1 is set. 
Also, the degree of opening of the mechanical shutter 45 
12 and the opening/closing timings of the electronic 
shutter and mechanical shutter 12 are set using T1 
(step S34). After that, a "full-stroke" operation of the 
shutter key is detected (step S35). 

[0035] If a "full-stroke" operation of the shutter key so 
is detected, it is checked if T1 set in step S34 is equal to 
or longer than Ta (e.g., 1 sec) (step S36). If NO in step 
S36, an image capture process for normal exposure 
(exposure time shorter than long-time exposure to be 
described later) is executed (step S37); otherwise, an 55 
image capture process for long-time exposure is exe- 
cuted (step S38). 



{Image Capture Process (Long-time Exposure)) 

[0036] FIGS. 9 to 12 are flow charts of the image 
capture process program for long-time capture. In this 
flow chart, a linear gamma correction characteristic 
(second gamma correction characteristic 32) is selected 
(step S38a). In this manner, the gamma correction cir- 
cuit 19 has an I/O characteristic based on the linear 
gamma correction characteristic shown in FIG. 4B, i.e., 
substantially disables the gamma correction process. 
[0037] The electronic shutter is then "opened" (step 
S38b), and the control waits for an elapse of T1 . After 
an elapse of T1, the mechanical shutter 12 and elec- 
tronic shutter are "closed" (step S38d). Note that the 
mechanical shutter 12 and electronic shutter need not 
always be closed at the same timing, and the electronic 
shutter may be closed after the mechanical shutter 12 is 
closed or vice versa. Alternatively, the electronic shutter 
alone may be closed at this timing, and the mechanical 
shutter 12 may be closed after a CCD image is cap- 
tured. 

[0038] In step S38e, a CCD image is captured, and 
is temporarily stored in the buffer memory 22. If this 
CCD image is called "DATA1" for the sake of conven- 
ience, DATA1 is characterized in that it includes a large 
dark current component corresponding to exposure 
time T1 equal to or longer than predetermined time Ta, 
and does not undergo any gamma correction in the 
gamma correction circuit 19. 

[0039] The electronic shutter is "opened" while the 
mechanical shutter 12 remains "closed" (step S38f), 
and the control waits for an elapse of predetermined 
time Ta (step S38g). That is, since Ta is, e.g., 1 sec, as 
described above, the electronic shutter is "closed" after 
an elapse of 1 sec (step S38h) to capture a CCD image 
(step S38i), and the mechanical shutter 1 2 (step S38j) is 
"opened" to store that CCD image in the buffer memory 
22 as a dark frame image corresponding to the expo- 
sure time of Ta sec (step S38k). In this case, the open- 
ing timing of the mechanical shutter 12 is set between 
the CCD image capture timing in step S38i and the dark 
frame data storage timing in step S38k, but the mechan- 
ical shutter 12 can be opened at any timing after the 
electronic shutter is closed in step S38h. 
[0040] If the CCD image stored in the buffer mem- 
ory 22 in step S38k is called "DATA2" for the sake of 
convenience, since this DATA2 is a CCD image 
obtained when the CCD 14 undergoes exposure for Ta 
sec with the mechanical shutter 12 closed, in other 
words, with incoming light to the CCD 14 intercepted, 
this CCD image includes only noise components (dark 
current component + random noise component) of the 
CCD 14 corresponding to Ta sec. Therefore, by sub- 
tracting this DATA2 from the actually sensed image 
(DATA1), the noise components including the dark cur- 
rent component can be removed. In this case, the 
sensed image which is to undergo this subtraction proc- 
ess is limited to the one having exposure time Ta, since 
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the exposure time of DATA2 is Ta. When the sensed 
image with an exposure time beyond Ta undergoes the 
subtraction process, a correction value corresponding 
to that exposure time is read out from the TBL 27a to 
correct DATA2, and the corrected DATA2 can be sub- 5 
tracted from that sensed image. 

[0041] More specifically, a correction value corre- 
sponding to exposure time T1 is read from the TBL (see 
FIG. 6) (step S381), and the pixel values of DATA2 are 
corrected using the read correction value (step S38m). io 
Note that each pixel value is corrected by multiplying It 
with the correction value. 

[0042] If T1 =Ta , correction value Kj is read out 
from the TBL. Since this correction value is "1*. as 
described above, the pixel values of corrected DATA2 15 
are multiplied by 1, i.e., are substantially not corrected. 
On the other hand, if T1 is a value larger than Ta, e.g., 2 
sec, 3 sec, 4 sec, or 5 sec, correction value K 2 , K 3 , K 4; 
or K 5 is read out from the TBL. Since such correction 
value K 2 , K 3 , K 4 , or K 5 is larger than 1 (F for the sake of 20 
convenience), as shown in FIG. 6, the corrected pixel 
values of DATA2 are F times those before correction, 
i.e., the pixel values can be corrected in correspond- 
ence with T1 . 

[0043] In this manner, after DATA2 has undergone 25 
pixel value correction in correspondence with T1 , "0" is 
set in loop variables i and j for pixel selection to reset 
them (step S38n), and a value of pixel (i, j) of the cor- 
rected DATA2 is extracted (step S3 80). In addition, it is 
checked if the extracted value is equal to or higher than 30 
a predetermined level corresponding to a white scratch 
defect (step S38p). 

[0044] If YES in step S38p, the value of pixel (i, j) of 
DATA1 is extracted (step S38q), and it is checked if the 
extracted value has reached a pixel value saturation 35 
level (step S38r). If NO in step S38r, the value of pixel (i, 
j) of the corrected DATA2 is subtracted from the value of 
pixel (i, j) of DATA1 (step S38s), and loop variable i is 
incremented by 1 (step S38t). Then, a loop from steps 
S38o to S38u repeats itself until the evaluation result of 40 
formula "i > imax" (imax is the number of pixels per line 
of DATA1 ) becomes True (step S38u). 
[0045] If the evaluation result of formula "i > imax" 
becomes True in step S38u, loop variable i is reset to 
select the next line of each of DATA1 and DATA2 as the 45 
line to be processed, and loop variable j is incremented 
by 1 (step S38v). Then, a loop from steps S38o to S38w 
repeats itself until the evaluation result of formula "j > 
jmax" (jmax is the number of lines of DATA1) becomes 
True (step S38w). so 
[0046] If the evaluation result of formula "j > jmax" 
becomes True in step S38w, DATA1 undergoes a soft- 
ware gamma correction process (step S38x) and a 
compression process by the compression/expansion 
circuit 23 (step S38y). After that, DATA1 is recorded in 55 
the flash memory 24 (step S38z), thus ending the pro- 
gram. 

[0047] Note that the software gamma correction 



process is a process that has a correction effect equiv- 
alent to the nonlinear gamma process in the gamma 
correction circuit 1 9, but is different from that process in 
the gamma correction circuit 19 since it is executed by 
the CPU 25 (by software). 

[0048] As described above, in the image capture 
process program for long-time exposure in this embodi- 
ment, after a sensed image (DATA1) is captured by 
exposing the CCD 14 for T1 sec with the mechanical 
shutter 12 opened, a dark frame image (DATA2) is cap- 
tured by exposing the CCD 14 for an exposure time cor- 
responding to predetermined time Ta with the 
mechanical shutter 12 closed. A correction value (K 2 , 
K 3 , K 4 , or K 5 , ...) corresponding to exposure time T1 of 
the sensed image data (DATA1 ) is read out from the cor- 
rection data table (TBL), the pixel values of the dark 
frame image (DATA2) are corrected using this correction 
value, and the sensed image (DATA1 ) is corrected using 
the corrected dark frame image (DATA2). Hence, deteri- 
oration of image quality upon image sensing can be 
avoided by removing DATA2 components (dark current 
component + random noise component) from DATA1 . 
[0049] Therefore, since the time required for gener- 
ating the dark frame image (DATA2) is predetermined 
time Ta shorter than exposure time T1 of the actually 
sensed image (DATA1), the total image sensing time of 
DATA1 and DATA2 becomes T1 + T2 if no other condi- 
tions are considered, and can be shorter than that (T1 + 
T1) in the prior art. 

(Image Capture Process (Normal Exposure)) 

[0050] FIGS. 13A and 13B are flow charts of the 
image capture process program for normal exposure, 
and substantially the same processing steps as those in 
the aforementioned image capture processing program 
for long-time exposure (FIGS. 9 to 12) are executed 
except for the processing steps shown in FIGS. 1 3A and 
13B. 

[0051] More specifically, after the electronic shutter 
is "opened" in step S38f in FIG. 1 0, the flow advances to 
the processing step shown in FIG. 13A, and the control 
waits for an elapse of time T1. After that, the flow 
returns to step S38h in FIG. 10 to "close" the electronic 
shutter. 

[0052] On the other hand, after the electronic shut- 
ter is "opened" in step S38j in FIG. 10, the flow 
advances to the processing step shown in FIG. 13B, 
and a CCD image is stored in the buffer memory 22 as 
a dark frame image corresponding to an exposure time 
= T1 sec. After that, the flow returns to step S38n in FIG. 
11. 

[0053] That is, Ta" in processing steps S38g and 
S38k in FIG. 10 is changed to "T1", and processing 
steps S38I and S38m are omitted. 
[0054] Therefore, in the image capture process pro- 
gram for normal exposure of this embodiment, after a 
sensed image (DATA1) is captured by exposing the 
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CCD 14 for T1 sec with the mechanical shutter 12 
opened, a dark frame image (DATA2) is captured by 
exposing the CCD 14 for T1 sec with the mechanical 
shutter 12 closed. Then, when the sensed image 
(DATA1) is corrected using this dark frame image 
(DATA2), deterioration of image quality upon image 
sensing can be avoided by removing DATA2 compo- 
nents (dark current component + random noise compo- 
nent) from DATA1. That is, in the normal exposure 
process (i.e., an exposure process with exposure time 
T1 less than predetermined time Ta) t since the expo- 
sure time of DATA1 is set to be equal to that of DATA2, 
DATA1 can undergo dark current correction without cor- 
recting the dark frame image (DATA2). 
[0055] In the aforementioned embodiment, white 
scratch discrimination (step S38p) and discrimination 
as to whether or not the data level is saturated (step 
S38r) are made to determine if the subtraction process 
of DATA2 from DATA1 (step S38s) is required. Alterna- 
tively, DATA2 may be unconditionally subtracted from 
DATA1 without such discrimination processes. 
[0056] In the aforementioned embodiment, the 
exposure time (Tl ) is determined by computing an opti- 
mal exposure time on the basis of the brightness of an 
object measured using output data from the photometry 
sensor or CCD 14 (see steps S33 and S34 in FIG. 8). 
Alternatively, the user may arbitrarily set an exposure 
time (T1) of his or her choice by operating the key input 
unit 26. 

[0057] FIG. 14 is a flow chart of the recording mode 
process program when the user sets the exposure time 
(T1) t i.e., a modification of the recording mode process 
program shown in FIG. 8. 

[0058] When this flow chart starts, a display proc- 
ess of a through image (finder image) is executed (step 
S41 ), and repeats itself until a shutter speed (exposure) 
setup mode is set by a mode key provided to the key 
input unit 26 (step S42) or depression of the shutter key 
is detected (step S43). 

[0059] After that, if the shutter speed setup mode is 
set, exposure time T1 set as a default value or exposure 
time T1 set in the previous shutter speed setup opera- 
tion is read out from the data memory 27, and is tempo- 
rarily stored in the user work RAM 25b as value "n" 
(step S44). 

[0060] It is then checked if the user has operated a 
plus or minus key provided to the key input unit 26 
(steps S45 and S46). If the user has operated the plus 
key, value "n" stored in the user work RAM 25b is incre- 
mented by 1 (step S47); if the user has operated the 
minus key, value "n" stored in the user work RAM 25b is 
decremented by 1 (step S48). 

[0061] These processes (steps S45 to S48) repeat 
themselves until it is determined in step S49 the shutter 
speed setup mode is canceled by the mode key pro- 
vided to the key input unit 26. 

[0062] If cancel of the mode is detected in step S49, 
value "n* stored in the user work RAM 25b at the time of 



cancel is determined as exposure time T1 , and is stored 
in the data memory 27 (step S50). After that, the flow 
returns to step S41 to restart the through image display 
process. 

5 [0063] Note that exposure time T1 may be set by 
displaying a selection menu on the liquid crystal display 
29, and making the user select a desired exposure time 
from the menu using given keys. 
[0064] If depression of the shutter key is detected in 

10 step S43, it is checked if exposure time Tl set in step 
S50 is equal to or longer than Ta (step S51). If NO in 
step S51, an image capture process for normal expo- 
sure is executed (step S52); otherwise, an image cap- 
ture process for long-time exposure is executed (step 

15 S53). 

[0065] In the image capture process for long-time 
exposure in the aforementioned embodiment, the expo- 
sure time (shutter speed) of DATA2 is fixed at Ta, and 
the correction amount (correction factor) of DATA2 is 

20 controlled to change in correspondence with exposure 
time T1. By contrast, the correction amount (correction 
factor) of DATA2 may be fixed, and the exposure time of 
DATA2 may be controlled to change in correspondence 
with exposure time T1 . 

25 [0066] FIGS. 15A to 15C are flow charts of the 
image capture process program for long-time exposure 
used when the correction amount (correction factor) of 
DATA2 is fixed, and the exposure time of DATA2 is con- 
trolled to change in correspondence with exposure time 

30 T1, and substantially the same processing steps as 
those in the aforementioned image capture processing 
program for long-time exposure (FIGS. 9 to 12) are exe- 
cuted except for the processing steps shown in FIGS. 
15Ato15C. 

35 [0067] More specifically, after the linear y correction 
characteristic is selected in step S38a in FIG. 9, the flow 
advances to the processing step in FIG. 15A to deter- 
mine exposure time T2 of DATA2 on the basis of expo- 
sure time T1 of DATA1 and fixed correction factor Ka 
40 (e.g., 2x) of DATA2. The flow then returns to step S38b 
in FIG. 9 to "open'* the electronic shutter. Note that the 
method of computing exposure time T2 is not limited to 
the aforementioned method. For example, a corre- 
spondence table of exposure times T1 and T2, which is 
45 similar to that described above using FIGS. 5 and 6 may 
be held, and exposure time T2 may be computed by 
looking up this correspondence table. 
[0068] After the electronic shutter is "opened" in 
step S38f in FIG. 10, the flow advances to the process- 
so ing step in FIG. 15B, and the control waits for an elapse 
of time T2 determined in the processing step in FIG. 
15A. The flow then returns to step S38h in FIG. 10 to 
"close" the electronic shutter. 

[0069] After the electronic shutter is "opened" in 
55 step S38j in FIG. 10, the flow advances to step S61 in 
FIG. 1 5C to store a CCD image in the buffer memory 22 
as a dark frame image (DATA2) corresponding to expo- 
sure time = T2 sec, and the pixel values of DATA2 are 
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corrected using fixed correction factor Ka (step S62). 
After that, the flow returns to step S38n in FIG. 10. 
[0070] In the image capture process for long-time 
exposure in the aforementioned embodiment, the expo- 
sure time of DATA2 is fixed at Ta, and the correction 
amount (correction factor) of DATA2 is controlled to 
change in correspondence with exposure time T1 , or 
the correction amount (correction factor) of DATA2 is 
fixed and the exposure time of DATA2 is controlled to 
change in correspondence with exposure time T1 . Alter- 
natively, both the exposure time and correction amount 
of DATA2 may be controlled to change in correspond- 
ence with exposure time T1 without being fixed. 
[0071] FIGS. 16A to 16C are flow charts of the 
image capture process program for long-time exposure 
used when the exposure time and correction amount 
(correction factor) of DATA2 are controlled to change in 
correspondence with exposure time T1, and substan- 
tially the same processing steps as those in the afore- 
mentioned image capture processing program for long- 
time exposure (FIGS. 9 to 12) are executed except for 
the processing steps shown in FIGS. 16A to 16C. 
[0072] in this case, a correspondence table that 
stores a correspondence between exposure times T1, 
and exposure times 12 and correction values of DATA2, 
which is similar to that described above using FIGS. 5 
and 6, or a special formula that yields exposure time T2 
and correction value of DATA2 from exposure time T1 of 
DATA1 must be held in advance. 
[0073] After the linear y correction characteristic is 
selected in step S38a in FIG. 9, the flow advances to the 
processing step in FIG. 1 6A to determine exposure time 
T2 and correction value of DATA2 on the basis of expo- 
sure time T1 of DATA1, and the flow returns to step 
S38b in FIG. 9 to "open* the electronic shutter. 
[0074] After the electronic shutter is "opened" in 
step S38f in FIG. 10, the flow advances to the process- 
ing step in FIG. 16B, and the control waits for an elapse 
of time T2 determined in the processing step in FIG. 
16A. The flow then returns to step S38h in FIG. 10 to 
-close" the electronic shutter. 

[0075] After the electronic shutter is "opened - in 
step S38j in FIG. 1 0, the flow advances to step S71 in 
FIG. 1 6C to store a CCD image in the buffer memory 22 
as a dark frame image (DATA2) corresponding to expo- 
sure time = T2 sec, and the pixel values of DATA2 are 
corrected using the correction value determined in the 
processing step in FIG. 16A (step S72). After that, the 
flow returns to step S38n in FIG. 10. 
[0076] In the aforementioned embodiment, when 
the shutter key has been pressed to its full-stroke posi- 
tion, an actually sensed image (DATA1) is captured 
(sensed) first, and a dark frame image (DATA2) is then 
captured (sensed). Contrary to this, after a dark frame 
image (DATA2) is captured (sensed), an actually sensed 
image (DATA1) may be captured (sensed). 
[0077] In the aforementioned embodiment, when 
the shutter key has been pressed to its full-stroke posi- 



tion to instruct image sensing, a sensed image (DATA1) 
and dark frame image (DATA2) are captured (sensed). 
Alternatively, when the shutter key has been pressed * 
its half-stroke position, a dark frame image (DATA2) may 

5 be captured (sensed), and when the shutter key has 
been pressed to its full-stroke position, a sensed image 
(DATA1) may be captured (sensed). 
[0078] FIGS. 17 and 18 are flow charts of the 
recording mode process program used when a dark 

10 frame image (DATA2) is captured (sensed) upon 
depression of the shutter key to the half -stroke position, 
and a sensed image (DATA1 ) is captured (sensed) upon 
depression of the shutter key to the full-stroke position, 
i.e., a modification of the aforementioned recording 

15 mode process program shown in FIGS. 8 to 12. 

[0079] When the flow chart in FIG. 17 starts, a dis- 
play process of a through image (finder image) is exe- 
cuted (step S81), and repeats itself until the "half- 
stroke" operation of the shutter key is detected (step 

20 S82). 

[0080] After that, if a "half -stroke" operation of the 
shutter key is detected, the linear gamma correction 
characteristic (second gamma correction characteristic 
32) is selected (step 83). Subsequently, the brightness 

25 of an object is measured using output data from a pho- 
tometry sensor (not shown) and the CCD 14 (step S84) 
to compute an optimal exposure time (to be referred to 
as "T1" for the sake of convenience; unit = seconds), 
and T1 is set (step S85). Then, the mechanical shutter 

30 12 is "closed", and the electronic shutter is "opened" 
(step S86). It is checked if T1 set in step S85 is equal to 
or longer than Ta (step S87). If YES in step S87, the 
control waits for an elapse of time Ta (step SB8); other- 
wise, the control waits for an elapse of time T1 (step 

35 S89). If time T1 or Ta has elapsed, the electronic shutter 
is "closed" (step S90) to capture a CCD image (step 

591) . Also, the mechanical shutter 12 is "opened" (step 

592) to store that CCD image in the buffer memory 22 
as a dark frame image corresponding to exposure time 

40 = T1 or Ta sec (step S93). 

[0081] If a "full-stroke" operation of the shutter key 
is detected in step S94, the flow advances to step S95 
in FIG. 18 to "open" the electronic shutter, and the con- 
trol waits for an elapse of time T1 . After an elapse of 

45 time T1 , the mechanical shutter 12 and electronic shut- 
ter are "closed" (step S97). Subsequently, in step S98 a 
CCD image (DATA1) is captured, and is temporarily 
stored in the buffer memory 22. 

[0082] After the mechanical shutter 12 is "opened", 
so it is checked if time T1 is equal to or longer than Ta (step 
S1 00). If T1 > Ta in step S1 00, a correction value corre- 
sponding to exposure time T1 is read from the TBL (see 
FIG. 6) (step S101), and the pixel values of the dark 
frame data (DATA2) stored in step S93 are corrected 
55 using the correction value (step S102). The flow then 
advances to step S103. On the other hand, if T1 < Ta in 
step S100, the flow jumps to step S103 while skipping 
the processes in steps S101 and S102. 
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[0083] In step S103, a correction process for 
removing noise components contained in DATA1 by 
subtracting DATA2 from DATA1 is executed. That is, in 
step Si 03 the same processes as those from step S38n 
in FIG. 1 1 to step S38w in FIG. 12 are executed. 5 
[0084] DATA1 then undergoes a software gamma 
correction process (step S104) and a compression 
process by the compression/expansion circuit 23 (step 
SI 05). After that, DATA1 is recorded in the flash mem- 
ory 24 (step S106), thus ending the program. w 
[0085] Note that the processes in steps S100 to 
S102 may be executed before a full-stroke operation of 
the shutter key (step S94), i.e., immediately after dark 
frame data is stored (step S93). 

[0086] In this case, only exposure time T2 or both is 
exposure time T2 and correction value may be control- 
led to change in correspondence with exposure time T1 . 
[0087] Also, in this case the user may arbitrarily set 
exposure time T1. 

[0088] In the aforementioned embodiment, upon 20 
correcting DATA2, DATA2 stored in the buffer memory 
22 is corrected in accordance with exposure time T1 . 
Alternatively, the gamma correction characteristic for a 
CCD image before being stored in the buffer memory 22 
may be changed by the gamma correction circuit 19 in 25 
accordance with exposure time T1 or the AGC gain of a 
CCD image before being stored in the buffer memory 22 
may be increased by the CDS 17 in accordance with 
exposure time T1. 

[0089] FIGS. 19A to 19C are flow charts of the 30 
image capture process program for long-time exposure 
used when DATA2 is corrected by changing the gamma 
correction characteristic (FIGS. 19A and 19C) and by 
adjusting the AGC gain (FIGS. 19B and 19C), and sub- 
stantially the same processing steps as those in the 35 
aforementioned image capture processing program for 
long-time exposure (FIGS. 9 to 12) are executed except 
for the processing steps shown in FIGS. 19A to 19C. 
[0090] More specifically, when DATA2 is corrected 
by changing the gamma correction characteristic, after 40 
a CCD image (DATA1) is captured in step S38e in FIG. 
9, the flow advances to the processing step in FIG. 19A 
to change the slope of the gamma correction character- 
istic of the gamma correction circuit 19 in accordance 
with exposure time T1. The flow then returns to step 45 
S38f in FIG. 10 to "open" the electronic shutter. 
[0091] After the electronic shutter is "opened" in 
step S38j in FIG. 10, the flow advances to the process- 
ing step in FiG. 19C to store a CCD image in the buffer 
memory 22 as a dark frame image corresponding to so 
exposure time T1 . The flow then returns to step S38n in 
FIG. 11. 

[0092] That is, the processing step in FIG. 19A is 
inserted between step S38e in FIG. 10 and step S38f in 
FIG. 11, "Ta" in processing step S38k in FIG. 10 is 55 
changed to Tr, and processing steps S38I and S38m 
are omitted. 

[0093] Likewise, when DATA2 is corrected by 



adjusting the AGC gain, after a CCD image (DATA1) is 
captured in step S38e in FiG. 9, the flow advances to 
the processing step in FIG. 1 9B to change the gain of an 
AGC gain adjustment circuit in the CDS 17 in accord- 
ance with exposure time Tl . The flow then returns to 
step S38f in FIG. 10 to "open" the electronic shutter. 
[0094] After the electronic shutter is "opened" n 
step S38j in FIG. 10, the flow advances to the process- 
ing step in FIG. 1 9C to store a CCD image in the buffer 
memory 22 as a dark frame image corresponding to 
exposure time T1 . The flow then returns to step S38n in 
FIG. 11. 

[0095] That is, the processing step in FIG. 19B is 
inserted between step S38e in FIG. 10 and step S38f in 
FIG. 11, Ta M in processing step S38k in FIG. 10 is 
changed to "T1", and processing steps S38I and S38m 
are omitted. 

[0096] In the aforementioned embodiment, when 
the camera user has pressed the shutter key to its full- 
stroke position to instruct image sensing, a sensed 
image (DATA1) and dark frame image (DATA2) are cap- 
tured (sensed). However, when, for example, image 
sensing is automatically instructed like in timer image 
sensing at a fixed point, a sensed image (DATA1) and 
dark frame image (DATA2) may be captured (sensed). 
[0097] In the aforementioned embodiment, after the 
camera user has pressed the shutter key to its full- 
stroke position to instruct image sensing, a sensed 
image (DATA1) is captured (sensed). However, other 
data, for example, sensed image data that has already 
been captured to display a through image immediately 
before image sensing is instructed may be used as 
DATA1. 

[0098] In the aforementioned embodiment, as a 
correction process method for removing a dark output 
component included in DATA1, the CPU 25 subtracts 
DATA2 from DATA1 by software. However, the present 
invention is not limited to such specific process, but may 
use other correction process method, e.g., a process 
method for removing a dark output component by a 
hardware process using a subtraction circuit. 

Claims 

1. An electronic still camera characterized by compris- 
ing: 

image sensing means (14) for accumulating a 
charge corresponding to incoming light, con- 
verting the accumulated charge into image 
data, and outputting the image data; 
optical path opening/closing means (12) for 
opening/closing an incoming optical path to 
said image sensing means (14); 
image sensing instruction means (25, 26) for 
instructing image sensing; 
first image sensing control means (13, 15, 16, 
25) for, when image sensing is instructed by 
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said image sensing instruction means (25, 26), 
capturing first image data by exposing said 
image sensing means (14) for a first exposure 
time with said optical path opening/closing 
means (12) opened; 

second image sensing control means (134, 15, 
16, 25) for, when image sensing is instructed 
by said image sensing instruction means (25, 
26), capturing second image data by exposing 
said image sensing means (14) for a second 
exposure time shorter than the first exposure 
time with said optical path opening/closing 
means (12) closed; 

first correction means (17, 19, 22, 25, 27) for 
correcting the second image data captured by 
said second image sensing control means (13, 
15, 16, 25); and 

second correction means (22, 25) for correct- 
ing the first image data captured by said first 
image sensing control means (13, 15, 16, 25) 
using the second image data corrected by said 
first correction means (17, 19, 22, 25, 27). 

2. A camera according to claim 1, characterized by 
further comprising: 

a shutter switch (26), and 
wherein said image sensing instruction means 
(25, 26) instructs image sensing when said 
shutter switch (26) is depressed. 

3. A camera according to claim 1, characterized by 
further comprising: 

measurement means (25) for measuring a 
brightness of an object, and 
wherein said first image sensing control means 
(13, 15, 16, 25) captures the first image data by 
exposing said image sensing means (14) for an 
exposure time corresponding to a measure- 
ment result of said measurement means (25) 
with said optical path opening/closing means 
(12) opened. 

4. A camera according to claim 1, characterized by 
further comprising: 

setting means (25, 25b, 26, 27) for setting an 
exposure time of user's choice, and 
wherein said first image sensing control means 
(13, 15, 16, 25) captures the first image data by 
exposing said image sensing means (14) for an 
exposure time set by said setting means (25, 
25b, 26, 27) with said optical path open- 
ing/closing means (12) opened. 

5. A camera according to claim 1, characterized in 
that said second correction means (22, 25) corrects 



the first image data by subtracting the second 
image data corrected by said first correction means 
(17,19, 22, 25, 27) from the first image data. 

5 6. A camera according to claim 1, characterized by 
further comprising: 

discrimination means (25) for discriminating if 
the first exposure time is not less than a prede- 

10 termined time, and 

wherein when said discrimination means (25) 
determines that the first exposure time is not 
less than the predetermined time, processes 
by said second image sensing control means 

15 (13, 15, 16, 25) and said first and second cor- 

rection means (17, 19, 22, 25, 27) are exe- 
cuted. 

7. A camera according to claim 6, characterized by 
20 further comprising: 

third image sensing control means (13, 15, 16, 
25) for, when said discrimination means (25) 
determines that the first exposure time is less 
25 than the predetermined time, capturing third 

image data by exposing said image sensing 
means (14) for the first exposure time with said 
optical path opening/closing means (12) 
closed; and 

30 third correction means (22, 25) for correcting 

the first image data captured by said first image 
sensing control means (13, 15, 16, 25) using 
the third image data captured by said third 
image sensing control means (13, 15, 16, 25). 

35 

8. A camera according to claim 6, characterized in 
that said second image sensing control means (13, 
15, 16, 25) captures the second image data by 
exposing said image sensing means (14) for the 

40 predetermined time with said optical path open- 
ing/closing means (12) closed. 

9. A camera according to claim 1 , characterized in 
that said first correction means (1 7, 19, 22, 25, 27) 

45 corrects the second image data captured by said 
second image sensing control means (13, 15, 16, 
25) in accordance with the first exposure time. 

10. A camera according to claim 9, characterized by 
so further comprising: 

correction table storage means (27, 27a) for 
storing a correction value in correspondence 
with an exposure time, and 
55 wherein said first correction means (1 7, 1 9, 22, 

25, 27) reads out a correction value corre- 
sponding to the first exposure time from said 
correction table storage means (27, 27a), and 
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corrects the second image data using the read- 
out correction value. 

11. A camera according to claim 9, characterized in 
that said second image sensing control means (1 3, 5 
15, 16, 25) captures the second image data by 
exposing said image sensing means (14) for a fixed 
time with said optical path opening/closing means 
(12) closed. 

70 

12. A camera according to claim 1, characterized in 
that said second image sensing control means (13, 
15, 16, 25) captures the second image data by 
exposing said image sensing means (14) for an 
exposure time corresponding to the first exposure 15 
time with said optical path opening/closing means 
(12) closed. 

13. A camera according to claim 12, characterized in 
that said first correction means (17, 19, 22, 25, 27) 20 
corrects the second image data captured by said 
second image sensing control means (13, 15, 16, 

25) using a fixed correction value. 

14. A camera according to claim 1, characterized in 25 
that said second image sensing control means (13, 

15, 16, 25) captures the second image data by 
exposing said image sensing means (14) for an 
exposure time corresponding to the first exposure 
time with said optical path opening/closing means 30 
(12) closed, and 

said first correction means (17, 19, 22, 25, 27) 
corrects the second image data captured by 
said second image sensing control means (13, 35 

15, 16, 25) in accordance with the first expo- 
sure time. 

15. A camera according to claim 1, characterized by 
further comprising: 40 

fourth image sensing control means (13, 15, 

16, 25) for, when said image sensing instruc- 
tion means (26) instructs image sensing, con- 
trolling said first image sensing control means 
(13, 15, 16, 25) to capture the first image data, 
and then controlling said second image sens- 
ing control means (13, 15, 16, 25) to capture 
the second image data. 

16. A camera according to claim 1, characterized by 
further comprising: 



25, 27) corrects the second image data stored 
in said image data storage means (22). 

17. A camera according to claim 1, characterized by 
further comprising: 

gamma correction means (19, 19d, 19e) for 
making gamma correction of image data output 
from said image sensing means (14), and 
wherein said first correction means (17, 19, 22, 
25, 27) corrects the second image data by 
changing a gamma correction characteristic of 
said gamma correction means (19, 19d, 19e). 

18. A camera according to claim 1, characterized by 
further comprising: 

adjustment means (17) for adjusting a signal 
level of image data output from said image 
sensing means (14), and 
wherein said first correction means (17, 19, 22, 
25, 27) corrects the second image data by 
changing a signal adjustment level of said 
adjustment means (17). 

19. An electronic still camera characterized by compris- 
ing: 

an image sensing element (14) for accumulat- 
ing a charge corresponding to incoming light, 
converting the accumulated charge into image 
data, and outputting the image data; 
an optical path opening/closing member (12) 
for opening/closing an incoming optical path to 
said image sensing element (14); 
an image sensing instruction member (26) for 
instructing image sensing; 
first image sensing control means (13, 15, 16, 
25) for capturing first image data by exposing 
said image sensing element (14) for a first 
exposure time with said optical path open- 
ing/closing member (12) opened, upon depres- 
sion of said image sensing instruction member 
(26); 

second image sensing control means (13, 15, 
16, 25) for capturing second image data by 
exposing said image sensing element for a 
second exposure time shorter than the first 
exposure time with said optical path open- 
ing/closing member (12) closed, upon depres- 
sion of said image sensing instruction member; 
first correction means (17, 19, 22, 25, 27) for 
correcting the second image data captured by 
said second image sensing control means (13, 
15, 16, 25); and 

second correction means (22, 25) for correct- 
ing the first image data captured by said first 
image sensing control means (13, 15, 16, 25) 



image data storage means (22) for storing the 
second image data captured by said second 55 
image sensing control means (13, 15, 16, 25), 
and 

wherein said first correction means (1 7, 1 9, 22, 
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using the second image data corrected by said 
first correction means (17, 19, 22, 25, 27). 

20. A signal processing method for an electronic still 
camera for removing a noise component in image 5 
data output from an image sensing element, char- 
acterized by comprising the steps of: 

capturing first image data by exposing the 
image sensing element for a first exposure time w 
with an incoming optical path to the image 
sensing element opened, when image sensing 
is instructed; 

capturing second image data by exposing the 
image sensing element for a second exposure 15 
time shorter than the first exposure time with 
the incoming optical path to the image sensing 
element closed, when image sensing is 
instructed; 

correcting the captured second image data; 20 
and 

correcting the captured first image data using 
the corrected second image data. 
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